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1. PURPGCSE. This advisory circular (AC) provides information
and gui dance concerning conpliance wth the requirenments of
Federal Aviation Regulations (FAR) Part 21, Certification
Procedures for Products and Parts. The specific aspect of this
AC is quality control (Q0) systens for the manufacture of non-
metallic conpartnent interior conponents. The Federal Aviation
Adm ni stration (FAA) wll consider other nethods of conpliance
that the applicant elects to present. Non-netal | i c conponents
obtain the majority of their attributes directly fromtheir
fabrication process nore so than netallic conponents. Many QC
systens established for the manufacture of netallic parts may not
be adequate to provide the additional controls necessary to
assure conformance to design requirenents of non-netallic parts.
This AC addresses those areas of a QC systemthat may require
further expansion to adequately accommodate the nmanufacture of
non-netal lic conpartnent interior conponents.

2. RELATED FAR SECTIONS. Sections 21.13%, 21.13%, 21.143,
21.303, 21.60%, 23.853, 25.853, 27.85%3, 29.853

3. RELATED REFERENCE NATERIAL.

a. AC 21-1,, Production Certificates.
bl AC 21-&, Production Under Type Certificate Only.

c. AC 21-2%&, Quality Control for the Manufacture of
Conposite Structures.

d AC 21-303..1,, Certification Procedure for Products and
Parts:

e. AC 25-853-1,, Flammability Requirenments for Aircraft Seat
Cushi ons.
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4., QUALITY CONTROL SYSTEM A QC,system established for the
manuf acture of non-netallic conpartnent interior conmponents
should be an integral part of and simlar to any QC system
established to neet the requirenments of FAR Part 21. The QC
system should establish and inplement a plan which verifies the
paraneters affecting product integrity are operating

under controlled conditions, and individual itens, batches, or
lots conform to specified quality standards. Many of the
operations used to manufacture non-netallic conponents differ
greatly from those used to manufacture netallic conponents. Sone

aspects of the Q@QC system for non-netallic conpartrment interior
conponents may need to be expanded to assure conpliance to the

design requirenents. These aspects include, but are not linmted
to the follow ng: devel opnent of nondestructive and destructive
testing techniques and quality standards, in-process

manuf acturing controls, safety and health information, and use of
process control panels or sinulated parts for destructive tests.

Note ¢ Sinulated parts or process control panels should
be produced with each production |ot. A simulated part
or a process control panel when used as a test specinen
nust be representative of the part throughout its
manufacturing process and nmust be constructed from the
sane lot of raw materials. When possible the test

speci nen (production part, process control panel or
sinmulated part) should represent an area of

vul nerability with respect to flammability testing.

5. MATERIAL AND PROCESS SPECI FI CATI ONS. Material and process
specifications used to produce non-netallic conpartrment interior
conponents should contain sufficient information to ensure
critical parameters in the fabrication process are identified to
facilitate production and final inspection. Typical material and
process specifications should contain the following information
as a mnimm

a. Scope.

b. Applicable Docunents.

c. Mterial Requirements (Material Specifications only):
(1) Mechani cal, physical, and chem cal,
(2

~

) Testing (flammubility, etc.),
(3)) Safety and health information,
(4) Transportation, storage and handling,

(5) Sampling plan, and
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(6) Qualified Products List.
Processi ng (Process Specifications only):
(1) Process information,

2 Process controls (cure cycle paraneters,

docunentation of material out time, etc.),

(3) Materials,

4 Test specinmen construction and processing for

quality control inspection,

e.

Not e
are
as:

(5) Personnel qualifications, and

(6) Tool proofing and control.

Quality Control (Material & Process Specifications):
(1)) Material and process verification

(2) Quality control and inspection records,

(3) Required tests (flammability, etc.),

(4) |Inspection criteria,

(5) Verification of personnel qualifications,
(6) Environnental controls, and

(7) Nondestructive testing.

: Specifications should not contain terns which

subject to various degrees of interpretation such
adequate, as necessary, as required, room

tenperature, periodically, etc. Any tolerances
required to control the process should be clearly
def i ned.

6. MATERIALS.

a.
approval
mat eri al

The FAA requires all drawi ngs submtted for design

to contain sufficient information or references to
specifications or other such data to clearly identify

the materials and processes necessary to ensure production of
like articles. Wien materials for non-netallic conpartnent

interior

conponents are produced in accordance with a proprietary

process or the conposition of the materials is proprietary, the
production approval holder or applicant may prefer to exclude
this proprietary data fromthe design data submtted to the FAA
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In these instances, the applicable design drawi ngs should refer
to a specification which contains this proprietary information so
conplete traceability to material conposition is possible. These
specifications will then be nade available to the FAA for review
and approval under an arrangenent between the FAA and the
production approval holder or applicant that protects the
proprietary data. Under FAR sections 21.33 and 21.157

(I nspection and tests), the FAA is authorized to review such data
upon request.

b The production approval holder or applicant should have
an incomng material acceptance plan. The incom ng materi al
acceptance plan should ensure the purchased non-netallic
conpartnent interior conponent materials conformto the
specifications identified in the approved design data.

1) Supplier laboratory test reports show ng actual test
results should acconpany each batch of material received for
review and approval . However, the material supplier% test
report al one should not be considered adequate docunentation to
substantiate the materials' conpliance to all specification
requirements. The materials' physical, chemcal, and nechani cal
properties should be periodically tested to denonstrate
conformance to engineering and manufacturing requirenents, and to
verify the accuracy of supplier's |aboratory reports. Al so, the
materials* conformty to flammability requirenents shoul d be
periodically denonstrated by tests as foll ows:

(i)) Normal, Utility, Acrobatic, and Comuter
Category Airplanes per FAR Part 23, Subpart D, Design and
Construction, Section 23.8%3 Fire Protection, Conpartnent
I nteriors.

(i1) Transport Category Airplanes per FAR Part 25,
Subpart D, Design and Construction, Section 25.8%3, Fire
Protection, Conpartnent Interiors.

(iii) Normal Category Rotoctafft per FAR Part 27,
Subpart D, Design and Construction, Section 27.8%3, Fire
Protection, Conpartnent Interiors.

(iv) Transport Category Rotocrafft per FAR Part 29,
Subpart D, Design and Construction, Section 29.85%3, Fire
Protection, Conpartnment Interiors.

2) These tests may be acconplished by the production
approval holder or applicant at their production facilities or an
i ndependent | aboratory approved for such testing under their QC
system The frequency of such testing nmay be varied once
confidence in the quality of products, from a particular source,
has been established by the production approval hol der.
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¢c.. The production approval holder or applicant should test
all materials experience has shown to be hazardous or wunreliable
to determine their suitability for use. This includes toxicity
testing those materials that when ignited emt toxic funes.

7. MANUFACTURI NG CONTROLS. The manufacture of acceptable and
reliable non-netallic conpartnent interior conponents is
dependent on the type and degree of process controls enployed

during fabrication. If all pertinent process variables are
adequately controlled, there is the added assurance the parts and
structures produced wll be acceptable. Process procedures
should clearly define the type and degree of process controls

enpl oyed to ensure QC objectives have been net. Manuf acturing
process controls which should be a part of the QC system include,
but are not limted to the follow ng:

a. The production approval holder or applicant should
develop integrated quality and production control procedures for
operations that define product configuration, selection of
materials, tooling and facility equipnment calibration, sequence
of fabrication and inspection operations, «critical in-process
paraneters and processing tolerances, and conformty to QC
st andar ds.

b. The production approval holder or applicant should
establlish a program to train and qualify operators and
i nspectors, as appropriate. This program should neasure operator
performance to production standards and provide for
requalification, as necessary.

¢. Prior to the start of production, manufacturing processes
should be qualified by denonstrating the conbination of
mat eri al s, equi pnent, procedures, and other controls making up
the process are capable of producing parts having consistent
material properties that conform to design requirenents.

d Once the manufacturing process has been established it
should not be changed unless a conmparability study and necessary
testing of differences has been conpleted. In addition,
processes should be reviewed and requalified if necessary,
whenever any significant changes are nade to the process such as:
sources of material, equipment controls, and tool design changes.
Process capability should be denonstrated by inspection and
testing as necessary to determne conformty to design
requirements.

e. After initial process qualification, testing for

conformty to design requirements should continue on an
appropriate frequency to ensure the nmanufacturing process,
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materials, and associated tooling gontinue to operate in a state
of control and produce conform ng parts. Sinmul ated parts or
process control panels should be processed with production |ots
for this purpose.

£. Wien repairs are perforned, adequate controls should be
utiilliilzedl to ensure the repair has not conprom sed the integrity
of the part. These controls may require additional testing
and/ or sinmultaneous processing of process control panels.

8. NONDESTRUCTI VE TESTI NG

a. The nondestructive testing (NDD) nethods selected should
be capabl e of detecting the types of defects associated with the
specific part fabrication process and part configuration.

b Vi sual inspection is the nost w dely used nondestructive
i nspecti on nethod. Di screpancies that can usually be observed
i ncl ude: di scoloration, foreign matter, crazing, cracks,
scratches, blisters, dents, orange peeling, pitting, air bubbles,
porosity, resin rich and resin poor areas, and surface wi nkles.
Refl ected light is used for observing surface irregularities.
Transmtted |ight (assum ng both surfaces are accessible and the
material is translucent) helps to reveal subsurface discrepancies
wthin the specinen.

¢. Oher NDT net hods such as: ultrasonic, radiographic, and !
hol ography should be used if visual inspection alone is
i nadequate to assure full conformance to the design requirenents.

9. FINAL ACCEPTANCE

a. Fi nal acceptance procedures and quality control standards
shoul d provide added assurance the conpleted structure neets its
functional and design requirenents.

b Fi nal acceptance records should provide evidence the
follow ng significant production and QC activities, specifically
designed to assure the quality of compartnent interior conponents
have been conpl et ed:

(1) Incomng material acceptance,
(2) In-process fabrication and assenbly controls,
(3) Mintenance of tooling and facility equipnent,

4) Calibration of inspection and |aboratory test
equi pnent

(5 I nspection acceptance of functional characteristics
at detail and assenbly |evels,
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(6) Configuration control, and
(7)) Material Review Board disposition.

10.. STORAGE AND HANDLI NG Sone conpartment interior raw
materials such as adhesives and resins may be subject to
deterioration if not controlled under proper environnenta

condi ti ons. These tenperature sensitive materials should be
stored at |low tenperatures in freezers to retard partial curing
of polynmer materials and extend their shelf life. Therefore, it
is essential raw material transportation, handling, and storage
procedures are established, followed, and subjected to periodic
i ndependent auditing to ensure continued conformty to the
materials' chem cal, physical, and nmechanical properties.

Lnakd 7 &Jw

Ronal d T. Wéjnar
Acting Director, Aircraft
Certification Service
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